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SAOWAROT HASITA : MECHANICAL PROPERTY AND
PERFORMANCE OF ASPHALT CONCRETE USING LIMESTONE,
GRANITE AND STEEL SLAG AS AGGREGATE. THESIS ADVISOR

PROF. SUKSUN HORPIBULSUK, Ph.D., 144 PP.

ASPHALT CONCRETE/STEEL SLAG/STABILITY/INDIRECT TENSILE

STRENGTH/RUTTING/RESILIEN MODULUS/INDIRECT TENSILE FATIGUE

This thesis studies the feasibility of using steel slag as aggregate to be a
pavement material. First, the strength development of these material was investigated,
both performance and general test of the using steel slag as aggregate in asphalt
concrete. Second, performance test on the effect of gradation of steel slag was
conducted. Test result shows that the steel slag replacement can improve the Marshall
stability of asphalt concrete mixtures. The Marshall stability of steel slag asphalt
concrete is higher than that of limestone asphalt concrete for both AC60/70 and PMA.
The flow value was found to be insignificantly affected by type of asphalt cement and
aggregate. The fatigue life, resilient modulus, and rut depth resistance of the L:S:S:S-
AC60/70 were found to be 1.6, 1.4, and 1.4 times higher than that of L:L:L:L-
AC60/70, respectively.-The fatigue life and. resilient-modulus values of the L:S:S:S-
AC60/70 concrete were found to be close to those of L:L:L:L-PMA concrete. The
resilient modulus of steel slag asphalt concretes were higher than the required value
(3,100 MPa) recommended by AASHTO, while limestone asphalt concretes did not
meet requirement. In addition, the dynamic creep and wileel tracking test results
showed that the steel slag asphalt concretes had superior resistance to permanent

deformation and rutting as compared to the limestone asphalt concretes. The
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aggregate size had a significant effect on the performance of both steel slag and
limestone asphalt concretes. The usage of medium-sized steel slag aggregate in
developing asphalt concrete was proved to be more sustainable in term of engineering
and economical perspectives than the usage of large-sized steel slag aggregate. From
a performance and chemical testing perspective, steel slag replacement was found to
be suitable for the sustainable development road pavement. This is concluded that the
steel slag asphalt concrete can be used as an alternative for limestone asphalt concrete
to provide a green and economical pavement surface for a high traffic volume. Also
steel slag can improve the service life of the pavement and or reduction in thickness

of pavement layers.
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